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TOUCH PANEL DEVICE 

BACKGROUND OF THE INVENTION 

0001. The present invention relates to a touch panel 
device for detecting the touch of a finger or an object, and 
more Specifically relates to a touch panel device using IDTS 
for detecting Such a touch by detecting a cutoff of a Surface 
acoustic wave. 

0002 With the spread of computer systems, mainly per 
Sonal computers, there has been used a device for inputting 
new information or giving various instructions to a computer 
System by pointing at a position on a display Screen of a 
display device on which information is displayed by the 
computer System, with a finger or an object. In order to 
perform an input operation with respect to the information 
displayed on the display Screen of the display device of a 
personal computer or the like by a touching method, it is 
necessary to detect a touched position (indicated position) 
on the display Screen with high accuracy. 
0.003 Examples of known touch panel devices for detect 
ing the position touched by a finger or an object are 
classified into: a resistance film type, (2) an electroStatic 
capacity type; (3) an electromagnetic induction type, and (4) 
an ultraSonic wave type. Although both CD and (2) are of 
types using a light lucent conductive film of, for example, 
ITO (Indium Tin Oxide), the light lucent conductive film is 
not perfectly transparent, and therefore these types have a 
problem in the aspect of brightness because about 20% of 
the quantity of light is lost when light from a liquid crystal 
display Surface passes through a touch panel unit. Besides, 
in the case where a touch panel device of Such a type is 
employed in a reflective type liquid crystal display device, 
Since light passes through the touch panel unit twice, the 
brightness problem is enhanced. On the other hand, type (3) 
has a difficulty in reducing the size and also has a problem 
that a special input pen is required. 
0004. In contrast, type (4) detects a position touched by 
a finger or an object by propagating a Surface acoustic wave 
(hereinafter also referred to as the “SAW) along a glass 
plate Serving as a non-piezoelectric Substrate, for example, 
and detecting attenuation of the Surface acoustic wave 
caused by the touch of the finger or object on the glass plate 
(Japanese Patent Application Laid-Open No. 55-153041/ 
1980, etc.). This ultrasonic wave type achieves an excellent 
transparency and requires no special input pen. 
0005. However, in conventional touch panel devices of 
the ultrasonic wave type, Since transducers for generating 
Surface acoustic waves and detecting the same are con 
Structed by ceramic transducers, this type of touch panel 
devices have problems, Such as difficulty in reducing the 
thickneSS and size, higher costs of the parts and difficult 
mounting, in comparison with the touch panel devices of 
other types. Moreover, it is necessary to provide a reflector 
along the edge of the glass plate, resulting in high costs on 
the whole. 

0006 Therefore, there has been proposed a type in which 
an IDT (Inter Digital Transducer: comb-like electrode) 
capable of being formed collectively using a photolithogra 
phy technique is used as a transducer (Japanese Patent 
Applications Laid-Open Nos. 6-43995/1994, 6-75688/1994, 
6-75689/1994, 6-149459/1994, 11-21925/1999, etc.). This 
type allows mass production, thereby achieving a reduction 
in the costs. 
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0007. In this touch panel device, a plurality of excitation 
elements, each composed of an input IDT and a piezoelectric 
thin film, are provided on one end of the glass plate, and a 
plurality of receiving elements, each composed of an output 
IDT and a piezoelectric thin film similarly, are provided on 
the other end of the glass plate at positions opposite to the 
excitation elements. Electric Signals are inputted to the 
respective excitation elements to excite the Surface acoustic 
waves and propagate the Surface acoustic waves along the 
glass plate, and the propagated Surface acoustic waves are 
received by the receiving elements. Then, if a finger or an 
object touches the propagation path of the Surface acoustic 
wave along the glass plate, the Surface acoustic wave is 
attenuated. It is therefore possible to detect whether touch 
ing is made and the touched position by detecting whether 
there is attenuation in the level of the receiving Signals of the 
receiving elements. 
0008 FIG. 1 is an illustration showing the structure of 
such a conventional touch panel device using IDTS. In FIG. 
1, numeral 1 is a glass plate, and a plurality of input IDTS 2 
for exciting a Surface acoustic wave are arranged into a line 
on one end of each of the X-direction and Y-direction of the 
glass plate 1 So that the input IDTS 2 correspond to a 
plurality of tracks, respectively. Moreover, a plurality of 
output IDTS 3 for receiving the Surface acoustic wave are 
arranged Stepwise on the other end of each of the X-direction 
and Y-direction of the glass plate 1 so that the output IDTS 
3 face the input IDTS 2. With Such a positional arrangement, 
the distance between the input IDT2 and output IDT 3 is 
varied according to each track So as to vary the receiving 
timing in the respective output IDTS 3, So that a track on 
which the receiving Signal is attenuated can be identified 
accurately. 

0009. In the touch panel device having such a structure, 
the output IDTS 3 need to be arranged Stepwise So as to vary 
the time from the excitation of the Surface acoustic wave to 
the reception thereof in each track, and therefore problems 
arise that, a region for providing the input IDTS 2 and output 
IDTS 3 (hereinafter referred to as the “frame region”) is wide 
and a region where the touched position is detectable 
(hereinafter referred to as the “detection region') is rela 
tively narrow as shown in FIG. 1. Such problems become 
Severer as the number of trackS is increased, and thus this 
positional arrangement is not practicable. Hence, there is a 
demand for the development of a touch panel device which 
is capable of identifying the respective tracks by a technique 
different from a technique based on the difference in the 
propagation time, and capable of arranging not only the 
input IDTS 2 but also the output IDTS 3 into a line. 

BRIEF SUMMARY OF THE INVENTION 

0010. It is an object of the present invention to provide a 
touch panel device capable of arranging both of the input 
IDTS and output IDTS respectively into a line, narrowing a 
frame region and widening a detection region. 
0011) Another object of the present invention is to pro 
vide a touch panel device capable of always accurately 
detecting a touched position without being affected by a 
change in a temperature environment. 
0012. A touch panel device according to the first aspect is 
a touch panel device comprising a plurality of input IDTS for 
exciting Surface acoustic waves and a plurality of output 
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IDTS for receiving the Surface acoustic waves, correspond 
ingly to a plurality of tracks of a non-piezoelectric Substrate, 
for propagating Surface acoustic waves along the non 
piezoelectric substrate between the input IDTS and the 
output IDTS and detecting a position of an object touching 
the non-piezoelectric Substrate based on results of receiving 
the surface acoustic waves by the output IDTS, wherein each 
of the plurality of input IDTS has a wideband electrode 
structure, each of the plurality of output IDTs has a matched 
filter Structure for obtaining an output Signal upon receipt of 
a Specific Signal Sequence, and the Specific Signal Sequence 
is varied according to each of the plurality of tracks. 

0013 In the touch panel device of the first aspect, each 
input IDT has a wideband electrode Structure, and each 
output IDT has a matched filter structure for obtaining an 
output upon receipt of a specific Signal Sequence, So that 
each output IDT outputs an output signal only when it 
receives a specific Signal Sequence Set for itself but outputs 
no output Signal upon receipt of other signal Sequences. 
Moreover, Since the Specific signal Sequence is varied 
according to each of a plurality of tracks, the output IDTS 
corresponding to a plurality of tracks can never output their 
output signals simultaneously with respect to a Single Spe 
cific Signal Sequence. Therefore, even when the input IDTS 
and output IDTS are respectively arranged into a line, it is 
possible to detect to which track an output Signal is related. 
Hence, the frame region can be narrowed, and a large 
detection region can be obtained. 

0.014) A touch panel device according to the second 
aspect is based on the first aspect, and comprises: an 
application unit for generating mutually different specific 
Signal Sequences in time Series and Simultaneously applying 
the generated time-Series signal Sequences to a plurality of 
input IDTS, respectively; and a detection unit for Synthesiz 
ing output signals of the respective output IDTS and detect 
ing a position of a track touched by the object, based on a 
result of the synthesis. In the touch panel device of the 
Second aspect, Signal Sequences obtained by arranging Sig 
nal Sequences matching the respective output IDTS in time 
Series are Simultaneously applied to the respective input 
IDTS, and a touched position is detected based on a Synthe 
sized signal of the output Signals of the respective output 
IDTs. It is therefore possible to identify a touched track with 
a simple structure. Moreover, Since the Surface acoustics 
waves from the respective input IDTs are always excited in 
the same phase, a diffraction problem does not occur, 
thereby improving the detection accuracy. 

0.015 A touch panel device according to the third aspect 
is based on the Second aspect, wherein a predetermined time 
interval is introduced between adjacent signal Sequences 
arranged in time Series during application of the time-Series 
Signal Sequences to the plurality of input IDTS, respectively. 
In the touch panel device of the third aspect, when arranging 
a plurality of Specific Signal Sequences matching the respec 
tive output IDTS in time Series, a predetermined time interval 
is introduced between adjacent Signal Sequences. It is there 
fore possible to clearly distinguish the respective signal 
Sequences and prevent an erroneous operation of Signal 
detection. 

0016 A touch panel device according to the fourth aspect 
is based on any one of the first through third aspect, wherein 
gate Signals are generated according to receiving timings of 
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Signal Sequences matching the plurality of output IDTS, 
respectively, to Selectively fetch an output signal of each of 
the plurality of output IDTs by masking. In the touch panel 
device of the fourth aspect, an output signal of a signal 
Sequence corresponding to each output IDT is Selectively 
fetched by performing masking using a gate signal. It is 
therefore possible to accurately detect only an output Signal 
of a signal Sequence matching an output IDT itself and 
prevent an erroneous operation of Signal detection. 
0017. A touch panel device according to the fifth aspect 
is based on any one of the first through fourth aspects, 
wherein a plurality of input IDTS and/or a plurality of output 
IDTS are grouped into a plurality of blocks, and a position 
touched by the object is detected independently in each 
block. In the touch panel device of the fifth invention, a 
plurality of input IDTS and/or a plurality of output IDTs are 
grouped into blocks, and detection processing is performed 
independently in each block. Therefore, even when the 
detection region is wide and the number of tracks is large, it 
is possible to readily perform the detection. 
0018. A touch panel device of the sixth aspect is based on 
the fifth aspect, wherein a Same Specific Signal Sequence is 
doubly used for different blocks. In the touch panel device 
of the Sixth aspect, the same signal Sequence can be used for 
different blocks. Therefore, even when the detection region 
is wide and the number of tracks is large, it is possible to Set 
Signal Sequences effectively. 
0019. A touch panel device according to the seventh 
aspect is based on any one of the first through sixth aspects, 
and further comprises at least one set of input/output IDTS 
for detecting a temperature of the non-piezoelectric Sub 
Strate. In the touch panel device of the Seventh aspect, a 
temperature is detected by at least one Set of input/output 
IDTS provided on the non-piezoelectric substrate. It is there 
fore possible to perform an accurate detection operation by 
considering a change in temperature which affects the Veloc 
ity of a Surface acoustic wave. 
0020. A touch panel device according to the eighth aspect 
is based on the Seventh aspect, wherein an amplifier is 
connected to the input/output IDTS for temperature detection 
So as to construct a Surface acoustic wave oscillator, and 
temperature compensation is performed using an oscillation 
Signal of the Surface acoustic wave oscillator. In the touch 
panel device of the eighth aspect, temperature compensation 
is performed using an oscillation Signal of the Surface 
acoustic wave oscillator for OScillating a Surface acoustic 
wave according to a temperature. It is therefore possible to 
carry out temperature compensation in real time and perform 
an accurate detection operation. 
0021 A touch panel device according to the ninth aspect 
is based on the eighth aspect, wherein the input/output IDTS 
for temperature detection have a fundamental period iden 
tical with a fundamental period of the input IDT and output 
IDT for position detection, Synthesize an oscillation Signal 
and the Specific Signal Sequences, and apply the resultant 
Synthesized Signal to the input IDT for position detection. In 
the touch panel device of the ninth aspect, a Synthesized 
Signal obtained by Synthesizing an oscillation Signal of the 
Surface acoustic wave oscillator and the Specific Signal 
Sequences is applied to the input IDT for position detection. 
It is therefore possible to automatically compensate for a 
change in temperature. 
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0022. The above and further objects and features of the 
invention will more fully be apparent from the following 
detailed description with accompanying drawings. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

0023 FIG. 1 is an illustration showing the structure of a 
conventional touch panel device; 
0024 FIG. 2 is an illustration showing the basic structure 
of a touch panel device of the present invention; 
0.025 FIG. 3 is an illustration showing the basic structure 
of a Surface acoustic wave matched filter; 
0026 FIGS. 4A, 4B and 4C are illustrations showing 
operation signals of the Surface acoustic wave matched 
filter; 
0027 FIG. 5 is an illustration showing the structure of 
the first embodiment; 
0028) 
device; 
0029 FIG. 7 is an illustration showing a propagation 
State of the Surface acoustic wave according to the first 
embodiment; 
0030 FIGS. 8A, 8B, 8C, 8D and 8E are timing charts of 
various signals according to the first embodiment; 
0.031 FIG. 9 is an illustration showing the structure of 
the Second embodiment; 

FIG. 6 is a cross sectional view of a touch panel 

0.032 FIG. 10 is a circuit diagram of a control system for 
input signal application according to the Second embodi 
ment, 

0.033 FIG. 11 is a circuit diagram of a control system for 
detection signal fetching according to the Second embodi 
ment, 

0034 FIG. 12 is an illustration showing the structure of 
a modified example of the Second embodiment; 
0035 FIG. 13 is in illustration showing the structure of 
the third embodiment; 
0.036 FIG. 14 is an illustration showing the structure of 
one example of an oscillator for temperature compensation; 
and 

0037 FIG. 15 is an illustration showing the structure of 
another example of an oscillator for temperature compen 
sation. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0.038. The following description will explain in detail the 
present invention with reference to the drawings illustrating 
Some embodiments thereof. 

0.039 FIG. 2 is an illustration showing schematically the 
basic Structure of a touch panel device of the present 
invention. In FIG. 2, numeral 1 is a rectangular glass plate 
Serving as a non-piezoelectric Substrate, and a plurality (N 
pieces, M pieces) of input IDTS 2 for exciting a Surface 
acoustic wave are arranged into a line on one end of each of 
the X-direction and Y-direction of the glass plate 1 So as to 
correspond to a plurality (N lines, M lines) of tracks, 
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respectively. Moreover, a plurality (N pieces, M pieces) of 
output IDTS 3 for receiving the Surface acoustic wave are 
arranged into a line on the other end of each of the 
X-direction and Y-direction so that the output IDTS 3 face 
the input IDTs 2, respectively. 

0040. Each input IDT2 has a wideband electrode struc 
ture (comb-like metal pattern). On the other hand, each 
output IDT3 has a matched filter electrode structure (comb 
like metal pattern) that outputs an output signal only when 
a specific binary Signal Sequence is Supplied. 

0041. The surface acoustic waves excited by the input 
IDTS 2 travel almost Straight to propagate along the glass 
plate 1 and are then received by the output IDTS 3. A region 
surrounded by these input IDTS 2 and output IDTS 3 is a 
detection region 1a for detecting the position of an object, 
and N lines of tracks and M lines of tracks, which cross each 
other at right angles, are Set in the X-direction and the 
Y-direction, respectively, within this detection region 1a. In 
the case where the input IDTS 2 and output IDTS 3 are 
arranged in Such a manner, a frame region 1b is narrower in 
comparison with a conventional example shown in FIG. 1. 
0042 Next, the following description will explain the 
function of a matched filter used in the output IDT 3. A 
Surface acoustic wave matched filter is a filter which outputs 
a large Signal in response to only a specific binary Signal 
Sequence (binary information Sequence) and outputs only 
noise Signals in response to other binary Signal Sequences 
(see Takashi Shiba et al., Reference Material in the 46th 
Meeting of Gakusin 150 Committee, pp. 107-110, 1996, or 
S. T. Costanza et al., “Analog Matched Filter Using Tapped 
Surface Wave Delay Line", IEEE Trans., MTT-17, pp. 
1042-1043, 1969, for detail). 
0043 FIG. 3 is an illustration showing the basic structure 
of this Surface acoustic wave matched filter. AS shown in 
FIG. 3, the input IDT2 is constructed by a relatively small 
number of electrode pairs in order to obtain a wideband 
characteristic. Besides, in the output IDT 3, pairs of elec 
trodes are formed to have a polarity of “1” or “0” at equal 
intervals (pitch p) in accordance with a specific binary 
signal sequence. In the example shown in FIG. 3, a 7-bit 
signal sequence of 1011011 is formed. In the case where 
“1” is the positive electrode arrangement, “0” is an arrange 
ment of electrode of the opposite phase. Such a structural 
pattern is called the "tapped delay line'. 

0044) Next, the operation of this surface acoustic wave 
matched filter will be explained. FIGS. 4A, 4B and 4C show 
operation signals (FIG. 4A: an input signal to the input IDT 
2, FIG. 4B: a propagating surface acoustic wave, FIG. 4C: 
an output signal from the output IDT 3) of the surface 
acoustic wave matched filter. 

0045. Here, an input signal 1101101 that changes with 
time is applied to the input IDT2. This is the reverse order 
of the electrode pattern 1011011 of the output IDT3. With 
the application of the input signal, the Surface acoustic wave 
is excited and propagates toward the output IDT 3 in the 
order of “1” or “0” as shown in FIG. 4B. The propagated 
Surface acoustic wave reaches the output IDT 3, and, after 
passage of (p+6p.)/V Second (p2: the propagation distance 
on the glass plate 1, p: the Signal pitch, V: the Velocity of 
the Surface acoustic wave) from the excitation, when the 
leading “1” of the excited Surface acoustic wave has just 
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reached the final pattern “1” of the output IDT3, the signal 
Sequence of the Surface acoustic wave and the pattern of the 
output IDT3 agree with each other. At this time, the output 
IDT3 generates a large correlation output (FIG. 4C). The 
contents as described above are the basic operation of the 
Surface acoustic wave matched filter. 

0.046 Even if the input signal sequence has an at least one 
bit difference from the pattern of the output IDT 3, such a 
large output is not obtained. In order to improve the SIN 
ratio between the case where a signal Sequence matching the 
pattern of the output IDT 3 is input and the case where a 
Signal Sequence different from the pattern of the output IDT 
3 is input, it has been known that a group of predetermined 
information sequences may be used. This is a binary PN 
(Pseudo Noise) code sequence, and M-Sequence, Barker 
code, Gold-Sequence, etc. have been known. These binary 
PN code Sequences have been actively used in Spectrum 
Spread communication at present. With the use of Such a 
binary PN code Sequence, it is possible to construct a 
matched filter with an excellent SIN ratio. 

0047. In a touch panel device of the present invention, the 
characteristics of Such a Surface acoustic wave matched filter 
are used. In other words, in a conventional Structure, the 
tracks are identified based on the difference in the propaga 
tion time resulting from varying the propagation distance of 
the Surface acoustic wave according to each track, but in the 
present invention, the tracks are identified by Setting differ 
ent code Sequences for the respective output IDTS provided 
to correspond to the respective tracks and finding whether an 
output signal is obtained. Accordingly, unlike the stepwise 
arrangement of the output IDTs of the conventional 
example, it is possible to arrange the output IDTS into a line, 
thereby Significantly narrowing the frame region. 
0.048. The present invention will be explained in great 
detail below. 

0049) (First Embodiment) 
0050 FIG. 5 is an illustration showing the structure of 
the first embodiment. In this embodiment, for the sake of 
easy explanation, let detect a touched position in the Y-di 
rection between the orthogonal X-direction and Y-direction 
and the number of tracks be 5 tracks (N=5). Additionally, the 
width of a single track is set around 250 um (100 dpi) to 2.5 
mm (10 dpi) though it varies according to the Screen size and 
the detection accuracy, and therefore around 29 tracks with 
10 dpi or 290 tracks with 100 dpi are required for a detection 
in the direction of the long Side of the display Screen having 
a size of 5 inches, for example, and a leSS number of tracks 
is required for a detection in the direction of the Short Side 
thereof. Note that the X-direction and the Y-direction are 
named for the Sake of convenience of explanation, and either 
of the directions may certainly represent the long Side or the 
Short Side. 

0051) The first to fifth input IDTS 2 corresponding to the 
respective five tracks are mutually connected in parallel by 
input connecting lines 11 and 12, and also connected to an 
input signal application circuit 13 for applying a predeter 
mined time-Series Signal to the respective input IDTS 2. The 
input Signal application circuit 13 is Supplied with a prede 
termined clock signal, generates a Specific Signal Sequence 
matching each of the output IDTS 3 in time Series, and 
applies the generated time-Series signal Sequence to the 
respective IDTS 2 simultaneously. 
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0052 Each input IDT2 has two mutually intricate elec 
trode fingers made of aluminum (Al), for example, and the 
respective input IDTS 2 have a wideband electrode structure 
(comb-like metal pattern) of the same shape. Further, in the 
example shown in FIG. 5, while each input IDT2 has a pair 
of electrodes (one"+" electrode finger and one “-” electrode 
finger), the input IDT2 may have several pairs to several 
tens of pairs of electrodes if it has a wideband characteristic. 
However, if the number of pairs of electrodes in each input 
IDT2 is not one, the number of pairs of the electrodes in the 
output IDT3 needs to be changed according to the number 
of pairs of the electrodes in the input IDT 2. 

0053) The first to fifth output IDTS3 corresponding to the 
respective five tracks are arranged to face the first to fifth 
input IDTs 2, respectively. These first to fifth output IDTS 3 
are mutually connected in parallel by output connecting 
lines 21 and 22, and also connected to a position detection 
circuit 23 for detecting the touched position based on the 
output signals (detection signals) of the output IDTS 3. 
0054 Each output IDT3 has six pairs of mutually intri 
cate electrode fingers made of aluminum (Al), for example, 
and has a matched filter Structure, but the match pattern is 
different in each output IDT3. In other words, unique signal 
sequences are written for the first to fifth output IDTS 3, 
respectively, by the polarities of the electrode fingers, and 
matched filters having mutually different code Sequences are 
formed. In this embodiment, Since the number of tracks is as 
Small as five, a 6-bit M-Sequence is used as a code Sequence. 
In the output IDT 3, the pairs of the electrode fingers are 
arranged at a pitch (2p) twice larger than a pitch (p) of the 
electrode fingers of the input IDT 2. The polarities of the 
electrode fingers are opposite between a code “1” and a code 
“O. 

0055. The surface acoustic waves excited simultaneously 
by the respective input IDTS 2 travel almost straight to 
propagate along the glass plate 1 and are then received by 
the respective output IDTS 3. A region sandwiched by these 
five input IDTS 2 and five output IDTS 3 is a detection region 
1a, and five tracks fractionated in the Y-direction are Set 
within this detection region 1a. The code Sequences written 
for the respective tracks are 101001 for the first track; 
101111 for the second track; 111011 for the third track; 
111101 for the fourth track; and 100101 for the fifth 

track, and the polarities of the electrode fingers of the first 
to fifth output IDTS 3 are designed in accordance with these 
code Sequences. 

0056 FIG. 6 is a cross sectional view of this touch panel 
device. An excitation element is formed by an input IDT2 
and a piezoelectric thin film 4 layered on the input IDT2, 
while a receiving element is formed by an output IDT3 and 
a piezoelectric thin film 4 layered on the output IDT3. In the 
detection region 1a of the glass plate 1, the piezoelectric thin 
film 4 is not present, while the frame region 1b of the glass 
plate 1 is covered with the piezoelectric thin film 4. For the 
piezoelectric thin films 4 for exciting and receiving a Surface 
acoustic wave by the piezoelectric effect, it is possible to 
use, for example, Zinc oxide (ZnO) and aluminum nitride 
(AIN). Further, in FIG. 5, illustration of the piezoelectric 
thin film 4 is omitted. The patterns of the input IDTS 2 and 
output IDTS 3 are formed on the glass plate 1 by a thin film 
of aluminum or the like by evaporation or Sputtering, and, 
after forming the piezoelectric thin film 4 over the entire 
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region by Sputtering, the piezoelectric thin film 4 on a 
display Section (the detection region 1a) is removed. 
0057 FIG. 7 is an illustration showing a propagation 
State of the Surface acoustic wave according the first 
embodiment, and FIGS. 8A, 8B, 8C, 8D and 8E are illus 
trations showing examples of the waveform of various 
Signals according to the first embodiment. AS illustrated in 
FIG. 7, a write signal (input signal) is applied simulta 
neously to the first to fifth input IDTS 2. This write signal is 
one obtained by arranging a code Sequence of the first output 
IDT 3(the first interval), a code sequence of the second 
output IDT 3(the second interval), a code sequence of the 
third output IDT3(the third interval), a code sequence of the 
fourth output IDT3 (the fourth interval) and a code sequence 
of the fifth output IDT3 (the fifth interval) in this order in 
time Series. 

0.058. The time order of writing the respective intervals is 
such that, for example, for the first interval 101001), the 
codes are written in the order of “100101’ that is reverse to 
the order of the code sequence of the first output IDT 3. In 
Such a case, the Surface acoustic waves are excited Simul 
taneously on the respective tracks by this signal Sequence, 
and propagate from the input IDTS 2 to the output IDTS 3 
through the glass plate 1. At this time, the propagating 
Surface acoustic waves are Synchronized in each track and 
Serve as the same Signal, thereby keeping the Same phase 
plane. Therefore, even when the width of the respective 
tracks is reduced, there is an advantage of decreasing 
unnecessary loss due to a bent of the phase plane by 
diffraction, in comparison with a conventional case of 
Sequentially Sweeping the respective trackS. 

0059. The time-series surface acoustic waves propagat 
ing Simultaneously along the respective tracks reach the 
output IDTS 3 Sequentially if no object touches the glass 
plate 1. First, the signal sequence 101001 of the first 
interval reaches the respective first to fifth output IDTS 3 
Simultaneously. This signal Sequence 101001 matches the 
first output IDT 3, but does not match any of other second 
to fifth output IDTS 3. As a result, a large Signal is output 
only from the first output IDT3, but it is not output from any 
of other second to fifth output IDTS 3. Since the first to fifth 
output IDTS 3 are all connected in parallel, the large detec 
tion signal obtained at the first output IDT 3 is sent to the 
position detection circuit 23 via the output signal lines 21 
and 22. In FIG. 8B in which the above-mentioned contents 
are expressed as the electric Signal Sequences on the time 
base, a signal 11 is a detection signal corresponding to the 
first interval. 

0060 Next, the surface acoustic wave of the signal 
Sequence 101111 of the Second interval reaches the respec 
tive first to fifth output IDTS 3 simultaneously and only 
matches the Second output IDT3, and consequently a large 
detection signal (signal 12 of FIG. 8B) is output only from 
the second output IDT 3, but it is not output from any of 
other first, third to fifth output IDTS 3. 

0061 Then, similarly, as the signal sequences of the third, 
fourth and fifth intervals sequentially reach the output IDTS 
3, they sequentially match the third, fourth and fifth output 
IDTS 3, and consequently large detection signals (signals 13, 
14 and 15 of FIG. 8B) are output therefrom, respectively. 
After one cycle of the input Signal pattern, the proceSS 
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returns to the Signal Sequence of the first interval and a large 
detection signal (signal 11 of FIG. 8B) is output from the 
first output IDT 3. 
0062) The process as described above is an example in 
which no object touches the glass plate 1. Next, the follow 
ing description will explain the case where an object touches 
the third track of the glass plate 1, for example. 
0063. In this case, the Surface acoustic wave propagating 
along the third track is attenuated and does not reach the 
third output IDT 3. Therefore, since the signal sequence 
111011 of the third interval does not reach the third output 
IDT3 either, an intended large detection signal (signal 13 of 
FIG. 8B) is not obtained, but a small detection signal (signal 
23 of FIG. 8C) is obtained or perfectly disappears. If timing 
of obtaining the large detection Signal and a track number 
corresponding to that timing are identified in advance, it is 
possible to find that an object touches the third track by 
detecting a change in the magnitude of the detection Signal 
(a change from the signal 13 of FIG. 8B to the signal 23 of 
FIG. 8C). 
0064. In the case where the object is large and the 
influence of the touch of the object extends over adjacent 
tracks, the detection Signals of the Second and fourth tracks 
(signals 32 and 34 of FIG. 8D) are also attenuated. It is 
therefore possible to detect not only the position touched by 
the object and the Size of the touching object with accuracy 
from the attenuation State (the envelope form), but also the 
preSS Strength from the degree of attenuation of these 
detection signals. 
0065 Next, the following description will explain time 
Setting of the Signal Sequences to be applied. In this example, 
the fundamental period of 1 bit is t, and this fundamental 
period t and the fundamental spatial period p of the IDT of 
FIG. 5 establish the relationship 

T=ps/V (1) 

0066 where V is the acoustic velocity of the surface 
acoustic wave under the IDT. This acoustic velocity 
V is constant if the material and the film thickness of 
the electrode are determined. However, the Spatial 
period p varies according to the value of a resonance 
frequency f of the IDT. Their relationship is 
expressed as 

p=tx V=VIf (2). 

0067. In this example, a predetermined space time Ts is 
inserted between adjacent 6-bit code Sequences correspond 
ing to the respective output IDTS 3, i.e., between adjacent 
intervals. For this space time ts, although any value no less 
than 0 can be set, Simple Specifications can be obtained 
based on the fundamental period t, and therefore the space 
time Ts is preferably an integer multiple of tas shown in (3) 
below. Note that, in the example shown in FIG. 8A, n=2. 

Ts=nxt (3) 

0068 Therefore, a period t of each interval is given as 
shown in (4) below. 

0069 Moreover, while the time of one cycle of signal 
Sequences corresponding to the respective tracks is 5xt, a 
space time t as shown in FIG. 8A may be inserted before 
the next cycle. Similarly to Ts expressed by (3) above, this 
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Space time t is preferably an integer multiple of t. A time 
T taken for one Sweeping of all the tracks is expressed as 
shown in (5) below. 

0070. By inserting such space times ts and t, it is 
possible to clearly distinguish between the intervals and 
prevent an erroneous operation of Signal detection between 
the intervals. This aspect will be explained by illustrating a 
transition from the third interval to the fourth interval as an 
example. If the Space time Ts is not provided, a signal 
sequence 110111 is produced from the final 1 bit of the 
third interval and the leading 5 bits of the fourth interval 
between the output signals 13 and 14 and after 10 clocks 
from the output signal 13 (1 clock time is t), and the third 
output IDT 3 matches this signal Sequence and outputs a 
large extra detection signal, resulting in an erroneous opera 
tion. In the present invention, Since the Space time Ts is 
inserted between the third and fourth intervals, pattern 
matching does not occur if “0” is present therebetween, 
thereby avoiding an erroneous operation as mentioned 
above. 

0071 Incidentally, if it is difficult to provide the space 
time Ts or if it is desired to perfectly prevent an erroneous 
operation, it is effective to mask unnecessary portions by the 
AND operation of readout gate signals (signals 41 to 46 of 
FIG. 8E) generated according to receiving timings as shown 
in FIG. 8E so as to selectively fetch the surface acoustic 
wave of a desired signal Sequence. 

0.072 Further, in the above-described example, the posi 
tion detection of track in the Y-direction is described, but, if 
the completely same Structure is adopted for the X-direction, 
it is possible to detect the position touched by the object 
from the croSS point of tracks detected in both the directions. 
In this case, for the code Sequences of the respective tracks 
in the X-direction, the same code Sequences as those used in 
the Y-direction may be doubly used. Moreover, while five 
tracks are Set, this number of tracks is a merely an example, 
and actually a greater number of tracks are required. In this 
case, the fundamental theory is the Same, and the present 
invention is certainly applicable in the same Sense. When the 
number of tracks is increased, the code Sequence becomes 
Slightly longer, but an increase in the length of the output 
IDT3 resulting from this is very small. Thus, the greater the 
number of tracks, the more apparent the advantageous effect 
of the present invention of making the frame region nar 
OWC. 

0.073 Here, the number of possible code sequences for 
the matched filter will be explained. It is not true that any 
code Sequences are used if they have at least a 1-bit 
difference. There exists a specific group of code Sequences 
which achieves a large S/N ratio between the case where the 
code Sequences have an at least 1-bit difference and the case 
where the code Sequences perfectly match. Among them, the 
most frequently used code Sequence is called M-Sequence, 
which is generally used in the recent Spectrum spread 
communication. The number of possible code Sequences 
Varies according to a code length, and, in general, the longer 
the code length, the greater the number of possible M-Se 
quences. Their relationship will be summarized in TABLE 1. 
below from a reference (Hajime Marubayashi, Masao Naka 
gawa, Ryuji Kono, “Spectral Spread Communication and Its 
Application”, pp. 72-75, edited by the Institute of Electron 
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ics, Information and Communication Engineers, Corona 
Publishing Co., Ltd., 1998). 

TABLE 1. 

BIT LENGTH NUMBER OF 
OF OUTPUT LDT M-SEOUENCES 

6 6 
7 6 
8 18 
9 16 
1O 48 
11 60 
12 176 
13 144 

0074. It will be appreciated from TABLE 1 that, when the 
bit length is around 6 to 7 bits, the number of possible 
M-Sequences is Six, and therefore the advantageous effect 
obtained by using the present invention is leSS. The reason 
for this will be that, when a conventional touch panel device 
as shown in FIG. 1 is used, Since the respective tracks are 
identified by delays in the propagation time of the Surface 
acoustic waves, if identification is made by an at least 1-bit 
delay, an at least n-bit delay needs to be considered for the 
identification of n trackS. 

0075 However, as will be clearly appreciated from 
TABLE 1 that the advantageous effect of the present inven 
tion over the conventional example is more noticeable as the 
number of bits is increased to a certain degree. For example, 
when a 12-bit code length is used, the conventional example 
can identify only 12 tracks, but the present invention can 
identify a number of tracks as large as 176 tracks. In other 
words, in order to identify 176 tracks, the conventional 
example requires a frame region corresponding to a length 
of 176 bits, but the present invention requires a frame region 
corresponding to a length of only 12 bits, thereby reducing 
the width of the frame region to around /15. 
0076. As described above, in order to meet a larger screen 
Size or higher accuracy, the number of tracks to be identified 
needs to be increased, and the present invention produces an 
outstanding effect in Such a situation. 

0.077 (Second Embodiment) 
0078 Next, the following description will explain an 
embodiment which can readily correspond to an increase in 
the number of tracks to be identified. In this second embodi 
ment, the number of tracks to be identified can be increased 
without increasing the number of code Sequences used in the 
matched filter. FIG. 9 is an illustration showing the structure 
of the second embodiment. 

0079. In this second embodiment, as shown in FIG. 9, a 
plurality (10 pieces) of input IDTS 2 and a plurality (10 
pieces) of output IDTS 3 are respectively grouped into the 
first input IDT group 2A, the second input IDT group 2B, the 
first output IDT group 3A and the second output IDT group 
3B, each consisting of five IDTS. The first input IDT group 
2A corresponds to the first output IDT group 3A, while the 
Second input IDT group 2B corresponds to the Second output 
IDT group 3B. The five input IDTS 2 included in each of the 
first input IDT group 2A and the second input IDT group 2B 
are mutually connected in parallel by two input connecting 
lines 11 and 12. Moreover, the five output IDTS 3 included 
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in each of the first output IDT group 3A and the second 
output IDT group 3B are mutually connected in parallel by 
two output connecting lines 21 and 22. Each of the input IDT 
groupS 2A and 2B is provided with an independent Signal 
application System (input signal application circuit 13). 
Besides, each of the output IDT groups 3A and 3B is 
provided with an independent signal detection System (posi 
tion detection circuit 23). These two signal application 
Systems and two signal detection Systems are Switched in 
time Series for use. 

0080. On the other hand, a plurality (10 lines) of set 
tracks are grouped into two groups, each consisting of five 
tracks. In these two track groups, the Same code Sequences 
are used. In FIG. 9, the Same code Sequences are used 
between tracks 1-1 and 2-1; tracks 1-2 and 2-2, tracks 1-3 
and 2-3; tracks 1-4 and 2-4; and tracks 1-5 and 2-5, 
respectively. 

0081 FIG. 10 is a structural view of a circuit for con 
trolling application of input signals to the first input IDT 
group 2A and the Second input IDT group 2B according to 
the second embodiment. This circuit includes one flip-flop 
31; AND gate 32 to be supplied with a write signal to the 
input IDT and the Q output of the flip-flop 31; and AND gate 
33 to be supplied with a write signal to the input IDT and the 
QBAR output of the flip-flop 31. 
0082) Regarding a method of applying input signals, after 
applying code sequences 101001 (corresponding to the 
track 1-1), 101111 (corresponding to the track 1-2), 
111011 (corresponding to the track 1-3), 111101 (corre 
sponding to the track 1-4) and 100101 corresponding to the 
track 1-5) in this order in time Series to the respective input 
IDTS 2 of the first input IDT group 2A, the same code 
Sequences are again applied in the same order to the respec 
tive input IDTS 2 of the second input IDT group 2B. At this 
time, the Switching timing from the first input IDT group 2A 
to the second input IDT group 2B is controlled by a 
change-Over Signal inputted to the flip-flop 31. 

0083 FIG. 11 is a structural view of a circuit for con 
trolling fetching of detection signals from the first output 
IDT group 3A and second output IDT group 3B according 
to the second embodiment. This circuit includes one flip-flop 
41; AND gate 42 to be supplied with a detection signal from 
the first output IDT group 3A and the Q output of the 
flip-flop 41; and AND gate 43 to be supplied with a detection 
signal from the second output IDT group 3B and the QBAR 
output of the flip-flop 41. Besides, with the use of a 
change-Over Signal inputted to the flip-flop 41, the detection 
signals from the first output IDT group 3A and the second 
output IDT group 3B are Synthesized in time Series to output 
a single continuous detection signal. 

0084. In this second embodiment, the same code 
Sequences for identification of tracks can be used twice, and 
therefore, even when short code Sequences are used, it is 
possible to identify a large number of tracks. As a result, 
when the same number of tracks is used in the first and 
Second embodiments, the Second embodiment can make the 
length of the output IDT 3 shorter and the frame region 
narrower as compared to the first embodiment. 
0085 FIG. 12 is an illustration showing the structure of 
a modified example of the Second embodiment. In this 
modified example, a plurality (10 pieces) of output IDTS 3 
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are grouped into the first output IDT group 3A and the 
second output IDT group 3B, each consisting of five IDTS, 
but the input IDTS 2 are not grouped. In Such an example, the 
Same effect as that obtained by the Structural example of 
FIG. 9 is exhibited. Moreover, in contrast to this modified 
example, even when only a plurality (10 pieces) of input 
IDTS 2 are grouped without grouping the output IDTS 3, the 
Same effect is certainly obtained. 
0086) Further, while the input IDTs and the output IDTS 
are respectively grouped into two groups, this is merely an 
example and it is certainly possible to group them into 3 or 
more groups, respectively. Besides, it is not necessarily that 
the number of groups of the input IDTS and the number of 
groups of the output IDTS agree with each other. In general, 
as the number of groupS is increased, the code length can be 
made shorter and the frame region can be made narrower, 
but the number of terminals drawn from the respective 
groups increases, resulting in a need for a wide region for 
connecting the terminals and a complicated processing cir 
cuit. It is therefore desirable to Select an appropriate number 
of groups that achieves good Overall efficiency. Further, 
while the position detection in the Y-direction has been 
explained, it is certainly possible to apply the Second 
embodiment to the position detection in the X-direction 
orthogonal to the Y-direction. 

0087) (Third Embodiment) 
0088 Next, an embodiment that can correspond to a 
change in temperature will be explained. In this third 
embodiment, a change in the velocity of Surface acoustic 
wave caused by a change in temperature can be compen 
Sated. 

0089. As described above, a surface acoustic wave ele 
ment is constructed by forming a piezoelectric thin film on 
an IDT. In the Surface acoustic wave element, a resonance 
frequency which is determined by the period of the IDT has 
dependence on temperature, depending on the type and film 
thickness of the piezoelectric film formed. This is derived 
from that the velocity of the surface acoustic wave under the 
piezoelectric thin film has dependence on temperature. 

0090. In the matched filter used in the touch panel device 
of the present invention, Such temperature dependence of the 
Velocity of the Surface acoustic wave affects Sensitively the 
magnitude of the detection Signal. In other words, in the case 
where the fundamental frequency f (the frequency in (2) 
above) in writing a signal to the input IDT2 is constant, the 
operation proceeds without any problems up to a certain 
temperature, but, when the temperature is raised to a tem 
perature much higher than the certain temperature, the 
Velocity of the Surface acoustic wave decreases and there 
fore the wavelength in writing a signal at the frequency f 
becomes Shorter. 

0091 Hence, in Such a situation, the excitation efficiency 
at the input IDT2 and the detection efficiency at the output 
IDT 3 are impaired, and the detection signal deteriorates 
even when an originally matching code Sequence reaches. In 
contrast, when the temperature becomes very low, Since the 
Velocity of the Surface acoustic wave is increased, the 
wavelength becomes longer, resulting in deterioration of the 
detection signal in the Same manner as above. In order to 
avoid the effect of Such a temperature environment, it is 
desirable to change the fundamental frequency f according 
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to temperatures and it is further desirable to automatically 
change the fundamental frequency f. 

0092 FIG. 13 is an illustration showing the structure of 
the third embodiment. In the third embodiment, a set of 
input/output IDTS 5 for temperature detection is provided at 
each of four corners of the glass plate 1. This input/output 
IDTS 5 for temperature detection have electrode fingers 
arranged at the same pitch (p) as in the input IDT 2 and 
output IDT 3. 

0093. By constructing an oscillator with the use of this 
input/output IDTS 5 for temperature detection, it is possible 
to directly detect a change in the frequency of the input IDT 
2 and output IDT3 due to a change in temperature from an 
oscillation output (oscillation frequency ft) of the oscillator. 
Since the input/output IDTS 5 are formed using the four 
corners of the glass plate 1 at which no input IDT 2 and 
output IDT3 are present, no special region is required for the 
formation of the input/output IDTS 5, and thus the frame 
region is not particularly widened by the formation of the 
input/output IDTS 5. Further, since the temperature is 
detected at four positions by forming the input/output IDTS 
5 at the respective corners of the glass plate 1, a high 
accuracy is achieved. It is certainly possible to adopt a 
structure where the input/output IDTS 5 are formed only at 
both ends of a diagonal line of the glass plate 1. 

0094 FIG. 14 is an illustration showing one example of 
an oscillator constructed using the input/output IDTS 5 for 
temperature detection, and the illustrated oscillator is a 
phase transition type OScillator using a two-port resonator. 
This oscillator has operational amplifiers 51 connected to 
both of two ports of the input/output IDTS 5 for temperature 
detection. Note that a circuit for applying a bias Voltage to 
the operational amplifiers 51 is omitted from the illustration. 
0.095 The oscillation frequency ft of the oscillator shown 
in FIG. 14 is a frequency determined by the wavelength ps 
and the Velocity of the Surface acoustic wave, and this 
frequency agrees with the optimum frequency of the input 
IDT2 and output IDT3. If they do not agree with each other, 
an appropriate LC circuit may be added for their agreement. 
Then, once they agree with each other, the oscillation 
frequency ft varies in accordance with only temperatures, 
and its change agrees with a change in the optimum fre 
quency of the input IDT 2 and output IDT 3 according to 
temperatures. Thus, the Oscillation frequency ft of Such an 
oscillator is amplified and the resultant amplified frequency 
is used as the fundamental frequency of a clock to be applied 
to the input signal application circuit 13. 

0.096 FIG. 15 is a circuit diagram showing another 
example of an oscillator constructed using the input/output 
IDTS 5 for temperature detection, and the illustrated oscil 
lator is a Colpitts type oscillator using a one-port Surface 
acoustic wave resonator. In this oscillator, the oscillation 
frequency ft is obtained from a transistor 61. Note that a 
circuit for applying a bias Voltage to the transistor 61 is 
omitted from the illustration. 

0097. In a modified example of the third embodiment, it 
is not necessarily that the fundamental period of the input/ 
output IDTS 5 for temperature detection agrees with the 
fundamental period of the input IDT2 and output IDT 3. In 
this case, the oscillation frequency ft of the oscillator for 
temperature detection is multiplied by an appropriate coef 
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ficient which does not vary according to temperatures, and 
a calibration frequency calculated by this multiplication may 
be used as the application frequency to the input IDT 2. 

0098. In a touch panel device of the present invention, 
each of a plurality of input IDTs has a wideband electrode 
Structure, each of a plurality of output IDTS has a matched 
filter Structure, and a Specific Signal Sequence is varied 
according to each of a plurality of tracks. Therefore, even 
when a plurality of input IDTS and a plurality of output IDTS 
are both arranged into a line, it is possible to identify to 
which track an output Signal is related, narrow the frame 
region and obtain a wide detection region. 

0099. In a touch panel device of the present invention, 
time-Series signal Sequences matching a plurality of output 
IDTS, respectively, are Simultaneously applied to the respec 
tive input IDTs to synthesize the output signals of the 
plurality of output IDTS, and a touched position is detected 
based on the resultant Synthesized Signal. Therefore, Since a 
touched track can be detected with a simple Structure and the 
Surface acoustic waves from the respective input IDTS are 
always excited in the Same phase, no problems related to 
diffraction occurs, thereby improving the detection accuracy. 

0100. In a touch panel device of the present invention, 
Since a predetermined time interval is introduced between 
adjacent Signal Sequences arranged in time Series, it is 
possible to clearly distinguish the respective signal 
Sequences, thereby preventing an erroneous operation of 
Signal detection. 

0101. In a touch panel device of the present invention, 
Since an output Signal of a signal Sequence corresponding to 
each output IDT is Selectively fetched by masking using a 
gate Signal, it is possible to accurately obtain only a detec 
tion signal of a desired signal Sequence matching each 
output IDT, thereby preventing an erroneous operation of 
Signal detection. 

0102) In a touch panel device of the present invention, a 
plurality of input IDTS and/or a plurality of output IDTs are 
grouped into blocks, and detection processing is performed 
independently in each block. Therefore, even when the 
detection region is wide and the number of tracks is large, it 
is possible to readily perform the detection without widening 
the frame region. 

0103) In a touch panel device of the present invention, the 
Same signal Sequence can be used for different blockS. 
Therefore, even when the detection region is wide and the 
number of tracks is large, it is possible to Set effective binary 
Signal Sequences. 

0104. In a touch panel device of the present invention, 
Since at least one set of input/output IDTS for temperature 
detection is provided, it is possible to compensate for a 
change in temperature, which affects the Velocity of Surface 
acoustic wave, and perform an accurate detection operation. 

0105. In a touch panel device of the present invention, 
Since temperature compensation is performed using an oscil 
lation output of a Surface acoustic wave oscillator for 
oscillating a Surface acoustic wave according to a detected 
temperature, it is possible to carry out temperature compen 
sation in real time and perform an accurate detection opera 
tion. 
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0106. In a touch panel device of the present invention, 
Since a Synthesized signal obtained by Synthesizing the 
oscillation signal of the Surface acoustic wave oscillator and 
Signal Sequences is applied to the input IDT, it is possible to 
perform automatic compensation for a change in tempera 
ture. 

0107. In the above embodiment, as shown in FIG. 6, the 
piezoelectric thin film is attached to the non-piezoelectric 
glass plate only at IDT portions, however, in other manner, 
a transparent piezoelectric material, for example, a quartz 
Substrate may be used instead of the glass plate. In this case, 
the piezoelectric thin film becomes useleSS and the Structure 
is more simple. It is obvious that the constitution of the 
present invention is effective in Such a structure. 
0108) As this invention may be embodied in several 
forms without departing from the Spirit of essential charac 
teristics thereof, the present embodiments are therefore 
illustrative and not restrictive, Since the Scope of the inven 
tion is defined by the appended claims rather than by the 
description preceding them, and all changes that fall within 
metes and bounds of the claims, or equivalence of Such 
metes and bounds thereof are therefore intended to be 
embraced by the claims. 

1. A touch panel device for detecting a position of an 
object by using a Surface acoustic wave, comprising: 

a plurality of input IDTS, disposed to correspond to a 
plurality of tracks of a Substrate where the Surface 
acoustic wave can be propagated, respectively, for 
exciting Surface acoustic waves; and 

a plurality of output IDTS, disposed to correspond to Said 
plurality of tracks, respectively, for receiving the Sur 
face acoustic waves which have been excited by Said 
plurality of input IDTS and propagated along Said 
Substrate, 

wherein each of said plurality of input IDTS has a wide 
band electrode Structure, and each of Said plurality of 
output IDTS has a matched filter structure for obtaining 
an output Signal upon receipt of a specific Signal 
Sequence, the Specific signal Sequence Varying accord 
ing to each of Said plurality of tracks. 

2. The touch panel device of claim 1, further comprising: 
an application unit for generating the mutually different 

Specific Signal Sequences in time Series and Simulta 
neously applying the generated time-Series Signal 
Sequences to Said plurality of input IDTS, respectively; 
and 
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a detection unit for Synthesizing output signals of Said 
plurality of output IDTS and detecting a position of a 
track on which the object exists, based on a result of the 
Synthesis. 

3. The touch panel device of claim 2, wherein 
during application of the time-Series signal Sequences to 

Said plurality of input IDTS, respectively, a predeter 
mined time interval is introduced between adjacent 
Signal Sequences arranged in time Series. 

4. The touch panel device of claim 1, wherein 
gate Signals are generated according to receiving timings 

of Signal Sequences matching Said plurality of output 
IDTS, respectively, to Selectively fetch an output Signal 
of each of said plurality of output IDTs by masking. 

5. The touch panel device of claim 1, wherein 
said plurality of input IDTS and/or said plurality of output 

IDTS are grouped into a plurality of blocks, and the 
position of the object is detected independently in each 
block. 

6. The touch panel device of claim 5, wherein 
a Same Specific signal Sequence is used for different 

blocks. 
7. The touch panel device of claim 1, further comprising 

at least one set of input/output IDTS for detecting a tem 
perature of Said Substrate. 

8. The touch panel device of claim 7, wherein 
an amplifier is connected to Said input/output IDTS for 

temperature detection So as to construct a Surface 
acoustic wave oscillator, and temperature compensa 
tion is performed using an oscillation signal of Said 
Surface acoustic wave oscillator. 

9. The touch panel device of claim 8, wherein 
Said input/output IDTS for temperature detection have a 

fundamental period identical with a fundamental period 
of said input IDT and output IDT for position detection, 
Synthesize Said oscillation Signal and Said Specific 
Signal Sequences, and apply the resultant Synthesized 
Signal to Said input IDT for position detection. 

10. The touch panel device of claim 1, wherein 
Said Substrate is a transparent non-piezoelectric Substrate. 
11. The touch panel device of claim 10, wherein 
quartz is used as Said transparent non-piezoelectric Sub 

Strate. 


